Erosion of a stratified layer by a diffuse buoyant jet controlled experimental parametric variations by Studer, E. et al.
HAL Id: cea-02338746
https://hal-cea.archives-ouvertes.fr/cea-02338746
Submitted on 25 Feb 2020
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Erosion of a stratified layer by a diffuse buoyant jet
controlled experimental parametric variations
E. Studer, S. Abe, D. Abdo, Ph. Debesse, J-L. Widloecher
To cite this version:
E. Studer, S. Abe, D. Abdo, Ph. Debesse, J-L. Widloecher. Erosion of a stratified layer by a diffuse
buoyant jet controlled experimental parametric variations. The 9TH European Review Meeting on
Severe Accident Research (ERMSAR2019), Nov 2018, Prague, Czech Republic. ￿cea-02338746￿
The 9TH European Review Meeting on Severe Accident Research (ERMSAR2019) Log Number: 000 
Clarion Congress Hotel, Prague, Czech Republic, March 18-20, 2019 
 
Erosion of a stratified layer by a diffuse buoyant jet: controlled experimental 
parametric variations 
 
E. Studer
1
, S. Abe
2
, D. Abdo
1
, Ph. Debesse
1
, J.-L. Widloecher
1
 
1
: Commissariat à l’Energie Atomique et aux Energies Alternatives 
DEN/DM2S/STMF, CEA Saclay, F-91191 Gif-sur-Yvette, France 
2
: Japan Atomic Energy Agency, 2-4, Shirakata, Tokai, Naka-gun, Ibaraki, 319-1195, Japan 
 
etienne.studer@cea.fr, daniele.abdo@cea.fr, philippe.debesse2@cea.fr,  
jean-luc.widloecher@cea.fr, abe.satoshi@jaea.go.jp          
 
Abstract 
 
Nuclear engineering research groups are interested in the interaction between a rising jet and a 
stratified layer located above in order to better understand hydrogen accumulation and 
dispersion mechanisms in a nuclear reactor containment.  
 
In real containment configurations, obstacles such as pipes, components as pumps or tanks and 
walls can dissipate the initial momentum of the gas release. Consequently, the upward flow 
pattern can be considered as "diffuse" and buoyant, but not as a jet or a pure plume. This 
challenging issue was part of a project called HYMERES, which was launched and conducted in 
the OECD/NEA framework. Dedicated experiments were performed to study the interaction 
between a diffuse buoyant jet and a two-layer stratification. The HM1 test series were conducted 
in the large-scale MISTRA facility. For these tests, an erosive flow pattern came from a 
horizontal hot air jet impinging on a vertical cylinder. A CFD benchmark was organized based 
on these experimental results. A second series was conducted by CEA to study the effect of 
initial and boundary conditions by controlled parametric variations i.e. change of air injection 
flowrate and strength of the two-layer stratification. These new results, which are very 
interesting to challenge a CFD model tuned against HM1-1 tests, will be presented. 
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